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Description 

[0001] The present invention relates to a process for production of a desired polypeptide using gene recombination 
techniques. Preferably the desired po.ypeptides are physiologically active polypept^s, for examples enzyme s c 

^ vrproteL 6 ^ ^ inVemi ° n '"k^ ' Pr0C6SS tor 9M ° n ° f deriVatives of Staphylococcus 
[0002] As a more specific example, the present invention provides a process for production of an active V8 protease 
denvatrve by expressing an msoluble fusion protein of a V8 protease derivative of Staphylococcus aureus origVusing 
an E, C2h expressing system, excising the V8 protease denvatrve from the fusion pr otein with an ompT prote ase Zsic 
in E. coh in the presence of a denaturating agent and if necessary refolding the VB protease 
[0003] S^pjiyjp^ui aureus £ aureus} V8 protease is one of the proteases secreted into a culture medium by 
S, aureus V8 stra.n. Th,s enzyme was isolated and purified by Drapeau, G. R et al. in 1972, as one of the serine 
pro eases, wh,ch B secreted into a culture medium of S, aureus V8 strain and specifically cleaves the C-ten^fna of 

35 S^SST 6 3Cid (j6an f , : h 0Umard Gabrie ' R - DraPSU (1 972) ' Pr ° C Natl - Aoad - 8d- USA, 69 3506 
3509). A DNA nucleotide sequence of the enzyme was determined by Cynthia Carmona et al., in 1987 (Cynthia Car- 
mona and Gregory L. Gray (1987), Nucleic Acids R s. 15, 6757). ^yntnia oar 

[0004] It is believed that the present enzyme is expressed as a precursor having 336 amino acid residues and 
secreted as a mature protein by deletion of a prepro sequence of 68 amino acid residues from the N-terTnal of the 

ZZZZIT™' " 8 kn ° Wn T th t PreS6nt 6n2yme h3S 3 rSpeat Se « Uence of Pro-ine-aspamc a dTp r g 
at the C-term.nal region (ammo acd numbers 221 - 256). It is not clear whether or not this repeat sequence is essenil 

[0005] Although the functions of this enzyme have not been fully analysed, since the enzyme specifically cleaves 
the C-termmal of glutam.c acd and aspartic acid, it is extensively used for determination of an amino acid sequence 
o protea n addition, since the present enzyme acts on a substrate even in the presence of urea (at a concenJat on 
of about 2M}, it rs used to liberate a desired peptide from its fusion protein, after solubilization, wfth urea of a Ua ae 
amount of .nsoluble usion protein intrace.lularly expressed according to a gene recombination Sique ' 9 
[0006] The present inventors successfully used the above-mentioned method to efficiently produce human calcitonin 
by gene recomb.nation techniques (Japanese Unexamined Patent Publication (Kokai) No 5-328992 ! EP52?S Z 
addition, the S^ V8 protease was used to excise human glucagon from a ESprotefn SS^feS 
express,on system (Kazumasa Yoshikawa et al. (1992), Journal of Protein Chemistry, ?1 517 - 525) — 

0 ^°JL« hi 3 " ^ SSen 'T 8b u Ve ' thS PreS6nt en2ymG h3S been exte nsively used'for research and production 
of peptides by gene recombination. However, since the enzyme is purified from a culture medium of S aureus V8 
there are problems ,n that (1 ) the enzyme is contaminated with trace amounts of other proteins (2) theVaSs V8 
is a prothogenic strain, and (3) the product is expensive. - 
[0008] It would be desirable to enable production of a large amount of a desired polypeptide such as S aureus V8 
protease^ The production of highly purified desired polypeptides such as S. aureus V8 protease is very afcSSous 

:r g XoVgr and indust * and a method for industriai p roductio -^—ts of po^srss: 

!h°e°ste P s A of- ° rdin ^' PreSem inVemi ° n Pr ° VideS 8 Pr0C6SS f ° r ,hS Pr ° dUCti0n 0f 3 desired P 0| yP e P ,ide comprising 

?iS Sf T in9 t h ,° St C !" S With an expression vector com P risi "g a g^e coding for a fusion protein comprising a 
desired polypeptide and a protective polypeptide; wmpr&ing a 

(2) culturing the transformed host cells so as to express said gene to produce the fusion protein' and 

(3) excis.ng the desired polypeptide from the fusion protein with a protease intrinsic to the host cells. 

orLiiZ? r,f P refe ™ demb ° diment of the P res «nt invention, there is provided a process for the production 
of a desired polypeptide, comprising the steps of: h'«u««.»on 

(1 ) transforming Escherichia coli host cells with an expression vector comprising a gene coding for a fusion protein 
compnsjng at least one protective pohypeptide. a desired polypeptide and a linker peptide, wherein the proSe 
polypeptide ,s a polypeptide derived from Ecpli p-galactosidase and/or a polypeptide derived from an amho 
glycos,de ^phosphotransferase of transpose 903 origin, the desired polypeptide is a derive ?st aphyZ 
ecus aureus V8 protease, the linker peptide between said protective polypeptide and said desired poSSS 
a substrate site specifically recognized by a protease intrinsic to the host cells' P<"ypept.ae has 

(2) expressing said gene In E coli host cells to produce the derivative of the Staphylococcus aureus V8 protease 
as an inactive fusion protein; — ° P roiease 
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(3) disrupting the cells so as to separate the fusion protein, and obtaining a fraction containing the E coli ompT 
protease which is a protease intrinsic to the cells and the fusion protein; ~ — 

(4) solubilizing the fusion protein with a denaturating agent; and 

(5) decreasing a concentration of the denaturating agent to a level at which the E. coli ompT protease exhibits its 
activity to cleave the linker peptide with the protease so as to obtain the desired poTyp^tide from the fusion protein. 

BRIEF EXPLANATION OF DRAWINGS 

[0011] Fig. 1 (a) and Fig. 1 (b) represent (a) construction of a gene coding for Staphylococcus aureus ts aureus)V8 

protease, and (2) nucleotide sequence of PCR primes used to clone the gene of the present invention 

[0012] Fig. 2 represents processes for construction of pG97S4DhCT[GJR6 and pG97S4DhCT[G]R1 0 
[001 3] Fig. 3 represents processes of construction of plasmid pV8RPT(+) and pV8RPT(-) 

™«! ^ 9 ' i (a) a " d Fig - 4(b) re P resent amino acid sequences encoded in plasmids pV8RPT( + ) and pVBRPTM 
[0015] Fig. 5 represents a process for construction of plasmid pV8D. 

[001 6] Fig. 6 represents an amino acid sequence of a fusion protein encoded in the plasmid P V8D 

LndVrLS* I rm TJ r? ° f electropnoresis showin 9 that the present fusion protein forms inclusion bodies 
and transfers to an insoluble fraction. 

[0018] Fig. 8A and Fig. BB represent a result of electrophoresis showing that the fusion protein V8D is cleaved by a 
host-derived protease ompT to liberate V8 protease. w»bvwj oy a 

mm f!o 1 oaTJT !E* °' 6lec ;T oresis showin 9 refoldin 9 ° f V8 Protease .iberated by the ompTprotease. 
[0020] Fig. 10A and Fig. 1 0B are a chart comparing products formed from a fusion protein comprising a human 

- ELKS 

Enoo! F J 9 ' 12 represents a process for instruction of plasmids pV8H, pV8F, pV8A, pV8D2 and pV8Q 

wJ™ 3 r l p ™ ents c - terminal a "iino acid sequences of V8 protease encoded in plasmids pV8D, P V8H pVBF 

52£& 3 " " f ° rmati0n ° f inC ' USi0n b0di6S fr ° m eXPreSSi ° n pr ° dUC,S P"**5 ° f the 

» [0024] Fig 14(a), Fig. 14(b) and Fig. 14(c) represent an amino acid sequence of a desired polypeptide produced by 

a process of the present invention. ' 

DETAILED DESCRIPTION 
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[0025] To carry out the present invention, a gene coding for a desired polypeptide, for example a gene coding for S 
a^V8 P rotease,,s,solatedfrom,forexamp,e,a™V8orissynthes^ 

™, c f 6 ~ SUCh 88 - — Ce " S ' and the desired P 0| yP e P« d e, such as an enzyme, is produced with a low cost 
0026] Genera ytopraduceadesiredpo^ 

1, ,InK T 13 ? 38 8 u Pr ° tein thS VtW** ° r P~tein is intracellular^ accumulated as insoluWe 

38 PreVem *! ?" 6ffeCtS ° f thS Pr ° dUCed P °' ypeptide or protein on *• 9'owth and survival of 
the host cell as well as expression of the desired polypeptide or protein. 

[0027] However, in some cases according to a conventional procedure a fusion protein comprising a desired polypep- 
tide or protem does not forms inclusion bodies. In such cases, according to the present invention both of the C-terminal 
and "-terminal of a desired polypeptide or protein are linked with protective peptides through linker peptides to form 
an insoluble fusion protein so as to form inclusion bodies. 

S • Ac ? 0rdi " 9 , t0 H an ^odiment of the present invention, a fusion protein comprising a desired polypeptide or 
protein ,s intracellularly accumulated as inclusion bodies. Although a protease intrinsic to host cells does not act on 

bod Z ?m m T P f eaSe aCCOmpan y in 9 tne inclusion ^dies acts on the fusion protein after the inclusion 
bodies are isolated and the fus,on protein is dissolved, so as to cleave the fusion protein resulting in liberation of the 
desired polypeptide or protein. In this way, according to the present invention, a desired polypeptide or protein with 
high punty can be efficiently produced using genetic engineering. p p 

[0029] As an example of the production of a desired polypeptide or protein according to the present invention a 

ssraSTn'jsr -0 of - — ve protease with hi9h purity using the ^ ^ e * pressi ° n J 

[0030] First, the present inventors considered that to produce a large amount of S. aureus V8 protease usinq an E 

SoX'rSZTtH' " fe Pr ? rab ' e 10 eXPreSS ,h6 Pr0t6aSe 88 an ^ WicalfyTna^rfusion protein, because! 
is considered that if the present protease is directly expressed in host cells the protease hydrolyses E coli proteins 
resulting ,n terminate of the growth of the host cells, and a large amount of S. aureus V8 protease canno"t bTobtained 
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10 


15 


SSI , A ° COrdln9ly - the pr6 t S6n , ' nVent0r f Planned 10 ex P ress the d esired protein as an enzymatically inactive fusion 
protem to excise an enzymatically active S. aureus V8 protease moiety from the fusion protein with another protease 
to refold the excised V8 protease and to purify the active S. aureus V8 protease protease, 

EU^nf I" TT' 'I! PreS ? m ' n ? nt0rS C ° nSidered the useo,om P T P ro ^econsideredto exist in the outer mem- 
brane of E. coh cell as the protease for cleaving the fusion protein, because it is considered that the addKion of another 
enzyme increases the production cost. auuwun ui anoiner 

(2) the addition of an addit.onal enzyme into the reaction system is not necessary resulting in a low production cost 
and (3) since the use of V8 protease separately produced by other host is not necessary Incovoio^SS 

£034] E. coli ompT protease exists in an E coli outer membrane fraction and selectively cleaves a bond between 
two basic ammo acids (Keijiro Sugimura and Tatsuro Nishihara (1988), J. Bacterid. 170, 5625 - 5632) SugimuTet 
a P unf.ed the ompT protease, subjected various peptides to cleavage with the ompT protease at 25-C for 30 lutef 
and reported that the ompT protease cleaves a bond between two basic amino acids, i.e., a bond between aZne 
arginme, ^sine-arginme, lysine-^sine and lysine-arginine. However, they did not refer to whether or not the ompT 

occurs ntheouter membrane, theompT protease coprecipitates with a precipitation fraction atter producing S Lre^ 

Vfinfl T °T h h e Precipit f ,ed fraction thus obtained is added to solubilize the fusion protein comprising S aureus 

olCl ' nVe ? t0ra C ° nSidered thBt " ° mpT Pr ° tease is maintained in the above condlSfS 

ompT protease could be used to exc.se S. aureus V8 protease from the fusion protein, and a large amount of S alZs 

[0036] Next, the present Invention Is explained in detail. It was reported on the basis of a nuc^SISSS" 
Meus V8 protease genethatthere are asignal sequence (presequence) necessary for secretion 
whose function ,s not clear, at the N-terminal of mature protein, and the above-mentioned repeat sequence at the C 

Z1V ^ T ACCOrdin9ly ' 3 9enS ' C ° ding f ° r 3 matUre protein f rom fts N^hm. totter a and 
Z*t il™ " 9 k S , eqUenCe Wh ° Se fUnCti ° n is " 0t known were prepared - A,thou 9h it is not clear whether the 
repeat sequence whose function ,s not known is essentia, for enzyme activity, the present inventors considered that S 
this repeat sequence ,s not necessary, by deleting this repeat sequence resulting in lowering the molecular weight the 
number of molecules of the expressed protein per ceil can increase resulting in an amountof the 
[0037] Accordingly, chromosomal DNA preparation was isolated from Staphylococcus aureus V8 (ATCC 277331 

mS^ES? T !f ' " ^ Prepar9d by PCR ' T ° these derives, plains pV 8 RPT 

+ ) and pV8RPT(-) were constructed wherein an E coli B-galactosidase derivative was used as a protective peptide 
in a fusion protein. In these plasmids a gene coding for E coli P -galactosidase derivatfce and a gle ^oXl 
protease denvatiye (I or II) are linked with a gene coding for a linker peptide containing arginine-arginine which is 
ecogn.zed and cleaved with ompT protease, under the regulation by a lactose promoter^ express a? sion pro te n 
[0038] I was con S1 dered that for the fusion protein thus designed it is possible to express a V8 protease deSe 
as insoluble fusion prolan, to solubilize the fusion protein using urea, to cleave the fusion protein with ompT please 

IS? 91 , plaS T idS aS designed above were instructed, and induced to express the fusion protein in E coli host 
c Ite with isopropyl-p-D-thio-gaiactopyranoside (IPTG). As a result the two fusion proteins did not becom^nSLble 
and after disruption of the cells, enzyme activity was detected in the supernatants 

[0040] On the other hand, after induction with IPTG, the growth of the cells remarkably decreased. It was observed 
rom an ana^s.s by SDS polyacrylamide gel electrophoresis that intracellular proteins were degraded by enzymatic 
activny of expressed V8 protease derivative. Therefore, it was clarified that in a method wherein a fusion proScom- 
pnsing the E coj p-galactosidase derived and V8 protease derivative is expressed, (1) an expressed enzyme has 
an enzymatic activity and mhibits the growth of host cells; and (2) since an amount of an expressed protein *Z ow 
said method is not suitable for the production of V8 protease derivative * 
[0041] However, it was considered from the above-mentioned results that, (1) the pro-sequence of the N-terminal 
probably does not involve refolding of V8 protease; and (2) the repeat sequence is possibly not necessary f^ V8 
protease activity because V8 protease derivative II not having the C-terminal repeat sequence was aSe 
[0042] Next, to produce an active V8 protease by expressing V8 protease as an insoluble fusion protein in an E coli 

Z^ZT ' S °' Ub f" 19 th6 l USi0n Pr ° tein With Urea ' libera,in 9 VS pratease «™ the fusion protein usTngl 
protease ,n the presence of urea and by refolding the liberated V8 protease, the present inventors started expenmente 

on the basis of the following assumption. cApenmenis 
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aPo^-rnemioned fusion protein ,„ „„ mtZZSZZ^J^-^!^*** » «» 
transferase protelndeslredfromatranamyclnetssfcto 

Namely, ,he present Inventors ^-Id^lL™™^^^^^^*^^)"^. 
terminal of a fusion protein compnslno a E c«*wT?^ ^phosphotransferase protein to the 0- 
fcpromo ,. ,„so,t,,L, ta o, a f»r;olSSt?J~^ ™ ^ -* ' 

Pjetetn «h the prot.aL «=h ^SZT^^lT^*^^ 

[UU45J E. coli JM101 having pV8D was cultured, and induced with iptp fl „n .* * L < 
a surfactant. °" ' """"""ting agent such as urea, guanidine hydrochloride or 

underthis condition ompT protease intrinsic to E coli tJZZ thiT. ! 2 h ° UnS - 11 was conf ™ed that 

12 KDa, 26 KDa and 22^ bands coZ ond7n?T ^dCT f 8 ^ 

coside 3'-phosphotransferase protein respectively gaiactos,c,ase derivat.ve, V8D protein and a part of aminogly- 

cleaved the fusion protein was an oZTpTeasX^Zo t co m h^ 9 ** 8 Pr ° teaSe Which speci,ica "y 
specifically cleaved with ompT protease a 26 KD» h/Jn ~— ' n . addrt,on ' to confi ™ that the fusion protein was 
SDS-PAGE go,, and hJSL^Z ^ iS^^^^l? 7 T ^ ^ ^ the 
bond between arginine-arginine in the R6 Hnl«a?p^^l^2Sj^^ ' ^ * ""• COn,lm " d that a 
[0049J Accordingly, it was found for the first time by the present inventors that hnth tho , ■ 
protease were present in the inclusion bodies pmdplteteS^nrZSln ? J Pr ° te ' n a " d the ompT 

bodieswithSMurea^heompTproteasewasfullySS 

siteof the amino acid sequence ™ vactlv e'n the presence of 4M urea and precisely cleaved the expected 

teins, if necessary, by lowering ZconcSon^ 2n . P ' nVent0rS ° Ut ref ° ldin! > of the V8D P ro " 

«> active V8D protein can be S ed Xhe ^ete^ZlT 1 ^ determine w ^ther an entimatica.ly 
with 0.4M potassium phosphate **!w^ZS£Z£! ^ * W3S dilUted 2(Mold 

of the V8D protein was refo.ded and ZerJi CSSTZT °" T * ** ° Perati ° n ' ab0Ul 2 ° % 
SDS-PAGE. As a resuit, after refo.ding, a major .roZZ^TZ pST ° Perat, ° n ' 3 ^ ^ * 

V8D protease having proteas "ac i P ;° te,nS T Were afterthe refoldin 9 ^ 

purification of the V8D protein aflSSng aCCOmpanled P rotelns - ™* result is very advantageous for 

- derivative, was re«h a rSed pTot « r.Z^" ^ r 3' Blng h^" ^ 
generated from a fusion protein by cleavaae with the ™!1 , ! V B " hour ' and pe P tide figments 

raph, As a result, elutioJ patterns **" 
that the V8D protein prepared as descried above has tSt^^t^ 1 T™ 8 Same " revealin 9 
[0053] To intracellular^ express the S aureus V8 r^ll o u, P ° lty 38 that of ,he native enzv ™- 

55 act on the fusion ^ Qn ^^^^,!^^'^ mclusion bodies ' said Please shou.d not 
apparent-ydiscrep^propertiesarrS^^^^ 

compnsing a part of native V8 protease starting from the N4eririlnd^^^^ 
str^.andtheO.^ofsafOVaprotoJpor.n^r^rS^ 
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photransferase protein to form a fusion protein, and the fusion nmt^in ...» ♦ . . 

and whether it is reactivated by refolding P " W8S teSted whether ft ,orms inclusion bodies 

[0054] Namely, the present inventors constructed expression plasmids dV8H nvnp nv/oA w 0 ™ 
pressmg fusion proteins of the V8 protease which Cterminal is eSdefh^ f ^ « P A ' PV8 ° 2 a " d pV8Q ex " 

; tivelyby PCRmethodand genecloning Theseplasm ds nZl^ ♦ ^ ' 1' ^ 8 amin0 acid residues 
The resulting transits were -ItuUndS 

PV8D, pV8H or pV8F formed inclusion bodies of fusion poJn , and after «1 "T *™* ^ ^ P ' asmids 
tease, refolded enzymes were reached. On the TefSSJ othlr^n f 2?" fUSi °" pr ° tein by ompT P ro " 
after disrupting the cultured cells, the soluble fraction exhS T t ans,0mats did not f °™ '"elusion bodies, and 
» L coli V8 protease derivative prote n ^^i^^T^ " W3S f ° Und that the 

acid with a protective potypepSde to form inc us" bo^ s 'XTZl^ZT ^ ** ™* " nho 
the fusion protein and refolding. protein ' followed bv enzymatical cleavage of 

[0055] Although the present invention was explained bv takina x/s 

the same principle and procedure can apply to ^T^t^tT"* " a " 6Xamp,e ° f desired 
ocorticotrophte hormone (ACTH), corticc^^^ -ch as moti.in, glucagon, adren- 

hormone-releasing hormone (GRH), vasopressin oxytoTaZn ^SJi ! J ' ^ h0rm ° ne ' insulin " 9 rowth 
cholecystoWnin, vasoactive intestinal porypeptide ^^^S^ T?" ^ ' GLf> - 2 ' ^ 36 amide >' 
gastrin re,easing hormone, ga, a nin, thyroTd-sLu,S 

RH), calcitonin, parathyroid hormone (PTH, PTH(1-34? pr^V^T?.? 8 h , ormone - rele ^ing hormone (LH- 
(nP.Y)), peptide YY (P.YY), pancreatic oolypeptWe (P P )^S2T^f?S! T^™ m neUr ° Pep,id6 Y 
growth factor, relaxin, prolactin, atrial Natriuretic pepSe S) b 2JZT ? P ' T 9M **** MasX 
peptide (CMP), angiotensin, or brain derived nu^^«Sh^2^ ^ natrluretic 
to efficiently produce such desired polypeptides or proS Zym6S SU ° h M KEX 2 ^protease 

tective porypeptide and a desired polfp^^^T^^ COd ' nfl f ° r a fusion protein c ° m P"*ing a pro- 
desired polypeptide by a protease int£icSeToSs ' P ^ ^ fUSi ° n pr ° tein and excisin 9 «. 

^Sn-rn^p" 

denaturating agent, and then the linker peptld ego XT^TZJZ* * !" ^ ^ the " S0lUbi ' i2ed with a 
desired polypeptide from the fusion protein P 016386 ' n,nnSICt0 the hostcells t0 0 btain the 

fusion protein comprising the desired polypeptid f inkec S ^12^ ? ex P rB88ed in cells as an insoluble 
cells are d-pted to isoL the fus^ 

trat,on at which a protease intrinsic to the host cells is rJ^^^Tr denaturat,n 9 "Sent at a concen- 
lowered to a level at which said intrinsic protease exS its Z^r^ T , T ° n ° f thS denaturatin 9 «8ent is 
the linker peptide to obtain the desired polypeptfd ^tSiSSST^ ** **** Pr ° ,eaS6 C ' 6aVeS 
after the disruption of the cells, said W^pS^^^^ 1 ; f'* T' 9 ^ iS ° ,ati0n Pr ° CeSS 
[0060] The protective polypeptide may be anv ? ! P ferab,y COeXiSt in the same fraction, 

comprising a desired polype^ anZ^tE^^^^J T * 8 fUSI '° n Pr ° te '" n 
derived from aminoglycasidea^phosphotransferaseoftSosonS 

[0061] Linker peptide is a peptide having a site ^JS^^ZL?^ ° t" C ° mbinati ° n may be USed - 
contain an expression vector for a desired polypeptide A orSri pI^h ? Tf * the h ° St Cells which 
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the intrinsic protease and the desired polypeptide are not limixed anu^aw M om «i u «, • . • . 

protease capable of processing a fusion protein alter ft! 1 \ " Pr ° teaSe may be any 

exampleE^ompTproteaselsedinEx'ampe 

embodiment for production ofadesiredpolypeidlc^ 

(2) expressing said gene in E. coli host cells to produce the doi-h/nth*. «f th« c^-t . 

as an inactive fusion protein"^ denvatrve of the Staphylococcus aureus x/« protease 

(4) solubihzing the fusion protein with a denaturing agent* and 

proteinaceous component in the ^ **** * *" m * 


EXAMPLE 


[0066] Next, the present invention is explained, in more detail, in following Examples. 
Example 1 Isolation of S. aureus V8 protease gene 

correspond to the regions of V p«*S£Ta^ft.^ B '° fT* ^ '' " and 

site and the primers II and III have at their I termTnal s,d a S £ JrSiln ' nal S ' de 8 Xh °' reStn ' Ction enzyme 
carried out using a chromosome P^d J^SSlSS;^ T ^ *" 

(J. Bacterial 1 72* 5783 - 57flfi m Qonu an ^ th« u K y — \ aureus va (A I OC 27733) by Jayaswal et a . method 

with restriction enzymes Xhol and Sail to obtain V8 protease derivative tZefow^ iVnH . k X f d cleaved 
Xhol and Sail. uenvanve gene fragments I and II having cohesive ends 

Example 2 Construction of expression vectors pVSRPTM and nVARP-rv \ Q * »,~n 

derivative " F i ; pV8RPT(-) as well as ex pression of V8 protean 

- sb M32 3 « ^ « , he Nation ., M , ute „ i^tssircs^st 
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ence and Technology 1-3 Higashi, 1-chome, Tsukuba-shi, Ibaraki-ken, Japan, on August 8 1991 as an international 
deposition under the Budapest Trealy as FERM BP-3503. international 

[0070] To express the V8 protease genes I and II obtained by PCR, the plasmid DG97S4DhC7TfiiRR «,« h.v^,^ 
with Xhol and Sa.,, and a DNA fragment (3, Kb) lacking a human e^S^^^tH! 
gel electrophoresis. Th.s DNA fragment was joined to the V8 protease gJ^m^LnJ^^tyh^ 
ends as prepared above using T4 DNA ligase, and the ligation product was used to transform E coTjMI Ol so as to 
construct a plasmid pV8RPT( + ) containing the V8 protease gene derive I, and a plasmid pVal^-SainL he 
V8 protease gene denvatfce II (Fig. 3). As a host for the plasmid, E. coll JM101 (available for examp TfrZ Takara 
Shuzo, Invrtrogen Catalog No. C660-00 etc.) was used. Amino artdlel,uences of fusion prcS^S e V8 

4. E col, JM101/pV8RPT( + ) and E. coli JM101/pV8RPT(-) were separately cultured in 100 ml of LB m 6 diZ n 2" 

[0071] The cell suspension was treated with an ultrasonicator (cellruptor Tosho Denski K k \ ttm H ie n,nt=„ ( 
centrifuged at 12,000 rpm for 5 minutes to eliminate an insolub.e fraction^ i ^ pemi nSs ob atta uSd 
as a crude enzyme preparation. The activity of V8 protease was measured using a synthefc substrlte S pll Leu 

Gut „ n tz 2 : e r t hringe ^r nheim)i 940 ^ ot 1 00 mM Tris - Hci 8 °> ^ ^i^m S£E 

m vtf t° T In DMS ° W6re miX6d ' and 10 the mixture was added 40 ul of a crude enzyme solute! The 

jS/pV^Tpr^i^ 

wfth B-ga.actosidase and lacking a prepro sequence'exhibits an enz me S^ad^?: £££££ 

[0073] Since the productivity of the V8 protease derivatives I and II by E coli JM101/dV8RPT7 i a „H C „ 

SDS PAGERS rf i0 TT ^ there ° f C ° U,d n ° l bS ***** ^sSya^e SShf reS 
Sl^^^n"^^ Tt J"?* C ° nSidering thS ^ that the 9 r0Wth of the C6 « s was cTased by 

nl,. h , , COntent °' h ' 9h m ° leCUlar Weight P rotein in induce d cells was lower than that in non 

induced cells, „ was cons,dered that a cause of low productivity is the fata, toxicity of V8 protease intracSy ex- 

Example 3 Construction of expression vector pV8D 
SLzTa^ 

ttcTwas used'" 6 ' C ' term ' nal * ** " Pr ° teaS6 ' ** E °° RV ^ P osi «°-d ^eforeTe repeat se! 

fnp 751 K M 6 "T*! PV8 ° COdin9 f ° r 3 VB Pr ° tease derivative was instructed according to the procedure as shown 

5 11 i *T V ' 9 691 " Sa " fra9ment (3 '° kb) and an EcoRV - B 9 111 fra 9™" (0-7 kb) were p,2ZZ^£££? 
I ), a Narl-Sall fragment 0.2 kb) was prepared from P G97S4DhCTTGlR1 0 and th« 0 thrZ hmaT . P ( " 

nese Unexamined Patent publication No. 5-328992, EP528686 Fig 2) Pfa»«*DnCT[G]R6 (see Japa- 

[0076] Next, a hCTTG] region (0.1 kb BstEII-Sall fragment) in the P V8hCT[G] obtained as described above w»« 

fTom ruXC^ S!f" '"TP 1 C ° n r in,n9 " amlnoa 'ycoside S^oih-^.'Se^iS 
from pUC4K (Vieira, J. and Messing, J., Gene 19,259 (1982), Pharmacia Ca. No. 27-4958-01) to construct dVBD An 

p=r P rr,r,n a re" proBln *" ,uslon p,o,e,n) ~ vs — e ^«~r^ 
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Example 4 


[0078] According to a conventional procedure E coli lMmiM\/Qn t,«~ * ^ ., 

of LB medium at37'C until an absorbance ^^oe^SST 7 CU,tUred * 1 °° m ' 

by adding IPTG to a final concentration 1 00 mM A^aM^^^^T^ ^ ™° W3S indUCed 

the culture was centrifuged to recover the cultured ce TcltT^lT T 9 W9S C ° ntinued ,or ^ hours ' and 
JM101/pV8RPT(-), in the case of th ^ presem °' ~- JM101/ P V8RPT W and Ecoli 

expression of a fusion protein, and V8 '"'*«" » th. induction of 

at which inclusion bodies were tainTE^T,^ h ** the 6XpreSSi ° n reached a level 

aminoglucoside S'-phosphotransfeTse cannot take a nl» r 'T^ 6 fUSed at fts °- Xemin * with a P*« of 
inhM the growth of^ece. "^^^ " nd * ^ and * d °- not 

inthe insoluble fraction.and it was foundthaXS^rir^ 
comprised an amino acidse^rr^ 

Exam P' e5 Processing of V 8D fusion protein by ompT p rotean 

[0080] Microbial cells obtained by culturina as shown in Pvamr^ a 

disrupted by ultrasonic treatment y«erlto£^Zi^!? P 6 SUSpended ,n 10 ml of TE buffw - and 

sion bodies were re-suspended inTml ordeio ^ 

bodies. The inclusion bodies were diluted wZ o Sa^u^SSX "7 Cen,rifU9ed * WaSh *• indUSion 
reaction mixture was taken To the 150 ul sTmote w T^Tl , ?.?? 66 ° Va ' Ue rea ° hed 100 ' and 150 H' ° f the 
(DTT, and 120 mg of urea tc , so.ub ize 1TSSZ2?1S f 2 ^ (PH 8 0) ' " ^ ° M M dithiothrefto1 
.omaketo^ 

rin^ 

otherhand,Fig.8Bshowsare S ult obtained by usingaproteaTedef^ 

Biochem. Biophys. Res. Commun 153 753 . 7** e Z»ZiZ Vt uoT. ln ^=2!! W3110M25 (Sugimura, K. (1987) 
thus obtained according to th^^^^^^ 

were not detected in S^WGE^^^7 l 2^?? t L ,n t !' S CaS6 ' the ab ° v «oned three bands 
was a specific cleavage by ornpJm^uJLZ^Z^ «he processing of the present fusion protein 
[0082, ,n addition, lision i tS^^^^^^^^ * T^'" ^ " ^ 
sequence of the fragment revealed that th» h a Z hi* 0 0 determination of N-terminal amino acid 

(SEQ ID NO: 1 ) JSS^t^^^^^ "^T™ ( RLYRR ™GRSGSPLRAHE) 
by ompT protease. During the ebo!^aZS^^T^-v ™ Pr ° t6in W3S s P ecificall V carried out 

the presence of BM urea an the Z^S^^^JT^ °" hB M ™° n ^ W3S Carried ° ut in 
for the first time that the ompT orotoase is San, to l h I J'T T ° f 4M Urea ' and there,ore rt wa * «hown 
the fusion protein solubi.ized f rom th^T££ * conc »n of urea, and can specifically cleave 

Example 6. Refolding of recombinant V8 protease f Vsm 

[0084] On refolding, the recombinant V8 protease (V8D) behaves a<5 « *nnn , . „ 

rivative, a protein derived from aminoglucoside S'.po^'oSSK and o ZT^° n tha P "9 a,actosidase d °" 

therefore degraded and disappear According « «Lni~ D « ,^ - °°!!- denv ed proteins, which are 

as a major prctein, and theref ^ reC ° mbinant V8 P rotease W 

[0085] The recombinant V8 protease ^hTS2ffi5 ! * 

construction of the gene, in comparison with lZZ™n r *tJS f ** * ^ due t0 the 

region is not essential for the enzyme actlii eaSe ' butmainlains 'te activity, revealing that this lacking 
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s "*™° -< -ornbinan, VB „„,.,,, , mm , ,„ 

(hCT[Gl) as a substrate to liberate hCTTG] The caldZin LT„ n ? , S '° n Pr ° tein 0f a calcttonin P recur *°' 
tosidase derivative (108 amino acid re2 SJiSSS n edE'Zti ^ "? experime " tc ™P^ a p-gaiac- 
protease cleaves the peptide bond of the carbon ,sSe*T» „f 9 haV ' ng 9 ' Utamic acld ' and na,ive V8 

coding for said fusion protein, p^sSSSw « V^S^^ T ^ ^ 83 8 plasmid 

No. 5-328992, EP528686). mentioned (see Japanese Unexamined Patent Publication 

' [0087] An amount of recombinant V8 Drotease <vnm mm „„ ,■ . 

was added to 1 mi of a solution containinT 0 ^ * ^ ° f *"» V8 protease 

human calcitonin fusion protein, the mi Je was reaped a f^c Z'L^ 'A^ ^ ™ "™ a " d 1 0 m 9 /ml 
by high performance liquid chromatography W hereT^l ^ c l°^ ° ' ™ d the re8Cti0n mixture was ana| V^ 
0.1% TFA/50% acetonitriie. Mote thai thVrecomb^am V8 ZeZ7wS> T" °" J° 'J"" 0 ™ 06 " 0 add (TFA > and 

EST? a In d r mmercia,ly avai,able va ^S?.ST r re,0,din9 without ,urther 

protem were same, confirming that substrate specLty of STlS^^^ *~ ^ Mnin fUSi ° n 
Exam P' e8 ' Study of fusion si te at C-terminal side of V8 protean 

Sacl to prepare a 0.1 Kb gene fragment. o„ ft. Sano ^'XTnl?, ™ ^'^* 8,Mwl,l ' EeoniaM 
transferase gene region »as ampLl using ft! ZL^J^T^T-T * nfl j™ 1 "*^ ^hospho- 
»«mP"»<1DNA fragment »»clea^ 

wa, .earned 001 underthe sam. cond.l.n as «^V<^^"i^y™,^™<>"«X> 

P^C^naKonaolpn^and^^^ 

PV« pnrne, a, p„„w , ,„„ pveRPT,., , s » el , KR prMuc , ^ ^ . ^ ^ ^ ^ 

aTpVe?" P,,mer ' ™ d PV8RPTH " """ S P0R * ■ «*„ o, pHmer 9 , p*,er h 

PV8D2: primer d, primer I and pV8RPT(-) as well at Pr n n^, • 

h and P V8D; and R pr0dlJC, 0bta,ned b V a combination of primer g, primer 

pV8Q: primer e, primer I and pV8RPT(-) as well as Pen nmrtn^t ^ ■ 

and pV8D. U S PCR product obta,ned b V combination of primer g, primer h 

[0094] These plasmids were used to transform E rnii iiuimi Q ^ 

according to the same procedure as descried™ fxa^ le 4 The iXT 0 " * T fUSi0n pr ° tein Was tested 
formed from P V8H, pVSF and P V8D, and the k F ' 9 ' 13 ' lnclusion bodles ™* 

proteases according to the same proe^^^1^^?S; T» C ° nverted * refolded 3Ctive V8 
did not form inclusion bodies, and V8 protease acflvfe Z7« L^T ?u 6 ° ther hand ' pV8A ' P V8D2 and PV8Q 
it is considered that the inclusion bod'Ta^ 

and inhibit the growth of host cells. Namely it was foundS t 1™ ? T S, °" Pr ° teinS have P rotease activity 
is important to fuse V8 protease at its ^L ZSZ e T^S^SST!' " ^ ^ 

Phenylalanine with a protective peptide, L /the ^pSS^": ^0^ ^(KSLT 
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terminal) the 215th phenylalanine, since a fusion protein whose V8 r> m t M «* m^*, * 

JUj, profcase - p„ ducM , „ grown, i ,^ZZZZ^ZT " "" 

SEQUENCE LISTING 

[0096] 

SEQ ID NO: 1 

SEQUENCE LENGTH: 20 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Peptide 

SEQUENCE 

Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser Gly Ser Pro Leu 
5 10 15 

Arg Ala His Glu 
20 

SEQ ID NO: 2 

SEQUENCE LENGTH: 31 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

SEQUENCE 

ACCGCTCGAG GTTATATTAC CAAATAACGA T 

31 

SEQ ID NO: 3 


SEQUENCE LENGTH: 30 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

CTTAATGTCG ACTTAAGCTG CATCTGGATT 


SEQ ID NO: 4 
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SEQUENCE LENGTH: 31 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

SEQUENCE 

TCGCGTCGAC TTATTGGTCA TCGTTGGCAA A 
SEQ ID NO: 5 

SEQUENCE LENGTH: 344 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 

SEQUENCE 


Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

1 5 « . 15 

Trp Glu Asa Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala Hi 


20 25 


is Pro 
30 


Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 


35 AO 


45 


Phe 


Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 

70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

110 


100 105 
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Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val He Leu Pro 


115 120 


125 

Asn Asn Asp Arg His Gin He Thr Asp Thr Thr Asn Gly His Tyr Ala 
130 


Pro Val Thr Tyr lie Gin Val Glu Ala Pro Thr Gly Thr Phe He Ala 

Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 

180 185 Mo 

Ala lie Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 2W 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He Val Lys Phe Ser 

210 215 220 

Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
2 " " 0 "5 UQ 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn lie Thr Val Thr 

255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

265 270 

Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly. He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 

305 31° 315 

315 320 

Phe lie Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn lie Glu Asp 


325 

He His Phe Ala Asn Asp Asp Gin 
340 

SEQ ID NO: 6 

SEQUENCE LENGTH: 392 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 


330 


335 


13 


EP 0 700 995 B1 

MOLECULE TYPE: Polypeptide 


to 


20 


25 


30 


35 


40 


45 


SEQUENCE 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

1 5 10 15 

Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 3 0 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 
15 35 4 0 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 eo 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 
65 70 75 8 o 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

100 105 no 

Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val He Leu Pro 

115 120 125 

Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn Gly His Tyr Ala 

130 "5 no 

Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly Thr Phe lie Ala 
145 «° 155 leo 

Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

165 170 175 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 
180 185 190 


50 


55 
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Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 205 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He Val Lys Phe Ser 

210 215 220 

Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
225 230 235 240 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn He Thr Val Thr 

245 250 255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

260 265 270 

Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 
305 310 315 320 

Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn He Glu Asp 

325 330 335 

He His Phe Ala Asn Asp Asp Gin Pro Asn Asn Pro Asp Asn Pro Asp 
35 340 345 350 

Asn Pro Asn Asn Pro Asp Asn Pro Asn Asn Pro Asp Glu Pro Asn Asn 
355 360 365 

40 • Pro As P Asn Pro As * Asn Pro Asp Asn Pro Asp Asn Gly Asp Asn Asn 

370 375 380 

Asn Ser Asp Asn Pro Asp Ala Ala 
45 385 290 

SEQ ID NO: 7 


25 


30 


50 


55 


SEQUENCE LENGTH: 532 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 
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SEQUENCE 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Arg Asp 

Trp Glu Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 53 60 

Pro Ala Pro Glu Ala Val Pro Asp Ser Leu Leu Asp Ser Asp Leu Pro 
65 7 0 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser 

100 105 no 

Gly Ser Pro Leu Arg Ala His Glu Gin Phe Leu Glu Val He Leu Pro 

115 120 125 

Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn Gly His Tyr Ala 

130 135 U0 

Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly Thr Phe He Ala 
145 150 155 160 

Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr Asn Lys His Val 

165 170 . 175 

Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys Ala Phe Pro Ser 

180 185 190 

Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe Thr Ala Glu Asn 

195 200 205 

He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He Val Lys Phe Ser 
210 215 220 
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10 


15 


20 


25 


30 


35 


40 


45 


50 


Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val Lys Pro Ala Thr 
225 230 235 240 

Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn He Thr Val Thr 

245 250 255 

Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp Glu Ser Lys Gly 

260 265 270 

Lys He Thr Tyr Leu Lys "Gly Glu Ala Met Gin Tyr Asp Leu Ser Thr 

275 280 285 

Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu Lys Asn Glu Val 

290 295 300 

He Gly He His Trp Gly Gly Val Pro Asn Glu Phe Asn Gly Ala Val 
305 310 315 320 

Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin Asn He Glu Asp 

325 330 335 

Arg Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser Gly Ser Pro Leu 

340 345 350 

Arg Ala His Glu Gin Phe Leu Glu Cys Gly Asn Gly Lys Thr Ala Phe 

355 360 365 

Gin Val Leu Glu Glu Tyr Pro Asp Ser Gly Glu Asn He Val Asp Ala 

370 375 380 

Leu Ala Val Phe Leu Arg Arg Leu His Ser He Pro Val Cys Asn Cys 
385 390 395 400 

Pro Phe Asn Ser Asp Arg Val Phe Arg Leu Ala Gin Ala Gin Ser Arg 

405 410 415 

Met Asn*Asn Gly Leu Val Asp Ala Ser Asp Phe Asp Asp Glu Arg Asn 

420 425 430 

Gly Trp Pro Val Glu Gin Val Trp Lys Glu Met His Lys Leu Leu Pro 

435 440 445 

Phe Ser Pro Asp Ser Val Val Thr His Gly Asp Phe Ser Leu Asp Asn 
450 455 460 


55 
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Leu He Phe Asp Glu Gly Lys Leu He Gly Gly He Asp Val Gly Arg 
465 470 475 *80 

Val Gly He Ala Asp Arg Tyr Gin Asp Leu Ala He Leu Trp Asn Cys 

485 490 495 

Leu Gly Glu Phe Ser Pro Ser Leu Gin Lys Arg Leu Phe Gin Lys Tyr 

500 505 510 

Gly He Asp Asn Pro Asp Met Asn Lys Leu Gin Phe His Leu Met Leu 

515 520 525 

Asp Glu Phe Phe 
530 


SEQ ID NO: 8 

SEQUENCE LENGTH: 30 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

ATCGTTGGCC ATATGGATAT CTTCAATATT 


SEQ ID NO: 9 

SEQUENCE LENGTH: 33 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

GACTTATTGG TCATCGAGCT CAAAATGGAT ATC 33 

SEQ ID NO: 10 

SEQUENCE LENGTH: 30 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
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SEQUENCE 

GACTTATTGG TCGAGCTCGG CAAAATGGAT 


SEQ ID NO: 11 

SEQUENCE LENGTH: 33 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

ATCTGGGTTG AGCTCATCGT TGGCAAAATG GAT 
SEQ ID NO: 12 

SEQUENCE LENGTH: 33 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

ATCTGGTTGG AGCTCTTGGT CATCGTTGGC AAA 

SEQ ID NO: 13 

SEQUENCE LENGTH: 34 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

SEQUENCE 

ACAAAATCAT ATGGAACGCC TATATCGCCG ACAT 
SEQ ID NO: 14 

SEQUENCE LENGTH: 33 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

AATATTGAAG AGCTCCGCCT ATATCGCCGA CAT 
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SEQ ID NO: 15 

SEQUENCE LENGTH: 27 
SEQUENCE TYPE: Nucleic acid 
STRANDNESS; Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 


SEQUENCE 

GAATGGCAAA AGCTTATGCA TTTCTTT 
SEQ ID NO: 16 

SEQUENCE LENGTH: 12 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 


Asn He Glu Asp Arg Leu Tyr Arg Arg His His Arg 
5 10 

SEQ ID NO: 17 

SEQUENCE LENGTH: 16 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 

Asn He Glu Asp Tie His Met Glu Arg Leu Tyr Arg Arg His His Arg 
5 10 15 


SEQ ID NO: 18 

SEQUENCE LENGTH: 17 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 

Asn He Glu Asp He His Phe Glu Leu Arg Leu Tyr Arg Arg His His 
5 10 15 


20 


SEQIDNO: 19 


EP 0 700 995 B1 


SEQUENCE LENGTH: 18 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 

Asn He Glu Asp He His Phe Ala Glu Leu Arg Leu Tyr Arg Arg His 
5 10 15 

His Arg 


SEQ ID NO: 20 

SEQUENCE LENGTH: 19 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 

Asn He Glu Asp He His Phe Ala Asn Asp Glu Leu Arg Leu Tyr Arg 
5 10 15 

Arg His His Arg 
20 


SEQ ID NO: 21 

SEQUENCE LENGTH: 22 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


SEQUENCE 

Asn lie Glu Asp He His Phe Ala Asn Asp Asp Gin Glu Leu Arg Leu 

5 10 15 

Tyr Arg Arg His His Arg 
20 


SEQ ID NO: 22 

SEQUENCE LENGTH: 213 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 


21 
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w 


15 


20 


SEQUENCE 

Val lie Leu Pro Asn Asn Asp Arg His Gin He Thr Asp Thr Thr Asn 
15 10 15 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 

Thr Ala Glu Asn lie Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 
25 05 90 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val 
100 105 no 

30 L y s Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 
35 130 135 140 

Glu Ser Lys Gly Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
145 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

165 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 

180 185 190 

Asn Gly Ala Val Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 

195 200 205 

Asn He- Glu Asp He 
210 


40 


50 


55 


SEQ ID NO: 23 

SEQUENCE LENGTH: 214 
SEQUENCE TYPE: Amino acid 
TOPOLOGY: Linear 
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MOLECULE TYPE: Polypeptide 


SEQUENCE 

Val lie Leu Pro Asn Asn Asp Arg His Gin lie Thr Asp Thr Thr Asn 

1 5 io 15 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 

Thr Ala Glu Asn He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 

85 90 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His He Gly Glu Val Val 

100 105 no 

Lys Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 

130 135 140 

Glu Ser Lys Gly Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
145 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

I 65 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 

160 185 190 

Asn Gly Ala Val Phe lie Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 

195 200 205 

Asn He Glu Asp He His 
210 


SEQ ID NO: 24 

SEQUENCE LENGTH: 215 
SEQUENCE TYPE: Amino acid 


23 


TOPOLOGY: Linear 
MOLECULE TYPE: Polypeptide 
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SEQUENCE 

Val He Leu Pro Asn Asn 'Asp Arg His Gin He Thr Asp Thr Thr Asn 

15 10 is 

Gly His Tyr Ala Pro Val Thr Tyr He Gin Val Glu Ala Pro Thr Gly 

20 25 30 

Thr Phe He Ala Ser Gly Val Val Val Gly Lys Asp Thr Leu Leu Thr 

35 40 45 

Asn Lys His Val Val Asp Ala Thr His Gly Asp Pro His Ala Leu Lys 

50 55 60 

Ala Phe Pro Ser Ala He Asn Gin Asp Asn Tyr Pro Asn Gly Gly Phe 
65 70 75 80 

Thr Ala Glu Asn He Thr Lys Tyr Ser Gly Glu Gly Asp Leu Ala He 

85 go 95 

Val Lys Phe Ser Pro Asn Glu Gin Asn Lys His lie Gly Glu Val Val 

100 105 no 

Lys Pro Ala Thr Met Ser Asn Asn Ala Glu Thr Gin Val Asn Gin Asn 

115 120 125 

He Thr Val Thr Gly Tyr Pro Gly Asp Lys Pro Val Ala Thr Met Trp 

130 135 140 

Glu Ser Lys Gly Lys He Thr Tyr Leu Lys Gly Glu Ala Met Gin Tyr 
l* 5 150 155 160 

Asp Leu Ser Thr Thr Gly Gly Asn Ser Gly Ser Pro Val Phe Asn Glu 

165 170 175 

Lys Asn Glu Val He Gly He His Trp Gly Gly Val Pro Asn Glu Phe 
180 185 190 
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Asn Gly 


Ala 


Val Phe He Asn Glu Asn Val Arg Asn Phe Leu Lys Gin 


195 


200 


205 


Asn He 


Glu 


Asp He His Phe 


210 


215 


Claims 


1 . A process for the production of a desired polypeptide comprising the steps of: 

transforming host cells with an expression vector comprising a gene coding for a fusion protein comprising 
the desired polypeptide and a protective polypeptide; 

culturing the transformed cells so as to express said gene to produce a fusion protein which is insoluble and 

deposited intracellularly as inclusion bodies; 

disrupting said host cells to separate said inclusion bodies, and 

using a protease to excise the desired polypeptide from the fusion protein and produce the desired polypeptide; 

characterised in that the protease used to excise the desired polypeptide from the fusion protein is endogenous 
protease from the disrupted host cells themselves, separated together with the inclusion bodies. 

2. A process according to claim 1 comprising solubilising the fusion protein with a denaturation agent and cleaving 
the linker peptide by decreasing the concentration of the denaturation agent to a lower concentration at which the 
protease endogenous to the host cells exhibits enzymatic activity, so as to obtain the desired polypeptide from the 


3. A process according to claim 2 wherein the desired peptide is refolded into an active conformation after cleavage 
of the fusion protein by the protease by decreasing the concentration of denaturing agent. 

4. A process according to any one of the preceding claims wherein the fusion protein is represented by the formula 
(1) A-L-B, or (2) A-L-B-L-C, wherein A and C are protective polypeptides, B is a desired polypeptide and L is a 
linker peptide containing a substrate site specifically recognized by a protease intrinsic to the host cells, and the 
fusion protein is cleaved in the linker peptide L region so as to obtain the desired polypeptide B. 

5. A process according to any one of the preceding claims wherein the host cells are E. coli . 

6. A process according to any one of the preceding claims wherein said desired peptide is physiologically active and 
selected from the group consisting of motilin, glucagon, adrenocorticotrophic hormone (ACTH), corticotropin-re- 
leasing hormone (CRH), secretin, growth hormone, insulin, growth hormone-releasing hormone (GRH), vaso- 
pressin, oxytocin, gastrin, giucagon-like peptide (CLP-1 , GLP-2, 7-36 amide), cholecystokinin, vasoactive intestinal 
polypeptide (VIP), pituitary adenolate cyclase activating polypeptide (p.a.c.a.p.), gastrin releasing hormone 
galanin, thyroid-stimulating hormone (TSH), luteinizing hormone-releasing hormone (LH-RH), calcitonin, parath- 
yroid hormone (PTH, PTH(1-34) ( PTH(1-84), peptide histidine isoleucine (PHI), neuropeptide Y ( n P. Y)),' peptide 
YY (P.YY), pancreatic polypeptide (P. P.), somatostatin, TGF-a, TGF-p, nerve growth factor, fibroblast growth factor, 
relaxin, prolactin, natriuretic peptide, angiotensin, and brain derived nutrient factor. 

7. A process according to claim 5 wherein the natriuretic peptide is selected from the group consisting of ANP BNP 


8. A process according to any one of claims 1 to 5 wherein the desired polypeptide is an enzyme. 

9. A process according to claim 8 wherein the desired polypeptide is a proteolytic enzyme. 

10. A process according to claim 9 wherein the proteolytic enzyme is selected from the group consisting of KEX2 
endopeptidase, Staphylococcus aureus V8 protease and a derivative of Staphylococcus aureus V8 protease. 


fusion protein. 


25 


EP 0 700 995 B1 


11. A process according to any one of the preceding claims wherein said desired polypeptide has 20 to 800 amino 
acid residues. 

12. A process according to claim 10 wherein the S. aureus V8 protease derivative has the amino acid sequence 
indicated by underlining in Fig 4, or Fig 6, or an amino acid sequence as shown in Fig 14. 

13. A process according to any one of claims 2 to 12 wherein the denaturation agent is selected from the group 
consisting of urea, guanidine hydrochloride and surfactants. 

14. A process according to claim 13 wherein denaturation agent is 1 to 8 M urea. 

15. A process according to claim 1 4 wherein the concentration of urea during the cleavage of the fusion protein is from 
1 M to 6 M. 

16. A process according to any one of the preceding claims wherein protective polypeptide is derived from E. coli p- 
gal and/or aminoglycoside ^-phosphotransferase of transposon 903. 

17. A process according to any one of claims 4 to 16 wherein protective polypeptide A is derived from E. coli p-gal 
and protective polypeptide C is derived from aminoglycoside ^-phosphotransferase of transposon 903. 

18. A process according to any one of the preceding claims wherein the protease is the E. coli ompT protease. 

19. A process according to any one of the preceding claims wherein the protease is ompT and the fusion protein is 
cleaved with the protease in a solution containing about 4M urea. 

20. A process according to any one of claims 4 to 19 wherein the linker peptide has 2 to 50 amino acids and one or 
two basic pairs of amino acids. 

21. A process according to any one of the claims 4 to 20 wherein said linker peptide has basic pairs of amino acids 
at the C-terminal and N-terminal. 

22. A process according to any one of claims 4 to 21 wherein the linker peptide has the amino acid sequence 

RLYRRHHRWGRSGSPLRAHE (seq id no 1). 

23. A process for production of a desired polypeptide, comprising the steps of: 

(1 ) transforming Escherichia coli host cells with an expression vector comprising a gene coding for a fusion 
protein comprising at least one protective polypeptide, a desired polypeptide and a linker peptide, wherein the 
protective polypeptide is a polypeptide derived from E.coli p-galactosidase and/or a polypeptide derived from 
an aminoglycoside 3' - phosphotransferase of transposon 903 origin, the desired polypeptide is a derivative 
of Staphylococcus aureus V8 protease, the linker peptide between said protective polypeptide and said desired 
polypeptide has a substrate site specifically recognized by a protease intrinsic to the host cells; 

(2) expressing said gene in E. coli host cells to produce the derivative of the Staphylococcus aureus V8 pro- 
tease as an inactive fusion protein; 

(3) disrupting the cells so as to separate the fusion protein, and obtaining a fraction containing the E. coli ompT 
protease which is an endogenous protease of the host cells and the fusion protein; 

(4) solubilizing the fusion protein with a denaturation agent; and 

(5) decreasing a concentration of the denaturation agent to a level at which the E. coli ompT protease exhibits 
its activity to cleave the linker peptide with the protease so as to obtain the desired polypeptide from the fusion 
protein. 


PatentansprUche 

1. Verfahren zur Hersteliung eines gewunschten Polypeptids, welches die Schritte umfaGt: 
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Transformieren von Wirtszellen mit einem Expressionsvektor, derein Gen umfaSt, das ein Fusionsprotein 
codiert, das das gewiinschte Polypeptid und ein schutzendes Polypeptid umfaBf 

Zuchten dertransformierten Zellen, um das Gen auszupragen, wodurch ein Fusionsprotein erzeugt wird, das 
unloslich ist und intrazellular als EinschluBkorper abgelagert wird; 
Aufbrechen der Wirtszellen, um die EinschluBkorper abzutrennen, und 

Verwenden einer Protease, um das gewiinschte Polypeptid aus dem Fusionsprotein auszuschneiden und das 
gewunschte Polypeptid zu erzeugen; 

dadurch gekennzeichnet, daB die zum Ausschneiden des gewunschten Polypeptids aus dem Fusionsprotein ver- 
wendete Protease endogene Protease aus den aufgebrochenen Wirtszellen selbst ist, die zusammen mit den 
EmschluBkorpern abgetrennt wurde. 

Verfahren nach Anspruch 1 , das das Losen des Fusionsproteins mit einem Denaturierungsmittel unddas Abspalten 
ernes Linker-Peptids umfaBt, indem die Konzentration des Denaturierungsmittels auf eine geringere Konzentration 
vemngert w.rd, bei der die fur die Wirtszellen endogene Protease eine enzymatische Aktivitat zeigt, so daB das 
gewunschte Polypeptid aus dem Fusionsprotein erhalten wird. 


3. Verfahren nach Anspruch 2, wobei bei dem gewunschten Peptid eine Riickfaltung in die aktive Konformation vor- 
genommen w.rd, nachdem das Fusionsprotein durch die Verrlngerung der Konzentration des Denaturierungsmit- 

*° tels durch die Protease gespalten wurde. 

4. Verfahren nach einem der vorstehenden Anspriiche, wobei das Fusionsprotein mit der Formel (1 ) A-L-B oder (2) 
A-L-B-L-C angegeben wird, worin A und C schOtzende Polypeptide sind, B das gewunschte Polypeptid ist und L 
ein Linker-Peptid ist, das eine Substratstelle enthalt, die von einer fur die Wirtszellen intrinsischen Protease spe- 
z,f.sch erkannt wird, und das Fusionsprotein in der L-Region des Linker-Peptids abgespalten wird, so daB das 
gewunschte Polypeptid B erhalten wird. 

Verfahren nach einem der vorstehenden Anspriiche, wobei die Wirtszellen E. coli sind. 

Verfahren nach einem der vorstehenden Anspriiche, wobei das gewunschte Peptid physiologisch aktiv ist und aus 
der Gruppe ausgewahlt ist, die aus Mottlin, Glucagon, einem adrenocorticotropen Hormon (ACTH), einem Corti- 
cotropin fre.setzenden Hormon (CRH), Secretin, einem Wachstumshormon, Insulin, einem ein Wachstumshormon 
freisetzenden Hormon (GRH), Vasopressin, Oxytocin, Gastrin, einem Glucagon ahnlichen Peptid (GLP-1 GLP-2 
7-36 Amid), Cholecystokinin, einem vasoaktiven, intestinalen Polypeptid (VIP), einem hypophysare Aden'olat-Cv- 
clase aktiv.erenden Polypeptid (p.a.c.a.p.), einem Gastrin freisetzenden Hormon, Galanin, einem Thyroid stimu- 
herenden Hormon (TSH), e.nem ein luteinisierendes Hormon freisetzenden Hormon (LH-RH), Calcitonin einem 
P Y yfl ^ idenHo ™°"(PTH, PTH(1-34), PTH(1-84), Peptid-Histidin-lsoleucin(PHI), NeuropeptidY(nP.Y)); Peptid 
( ^' T m pa " kreatlschen Po| yP e P tid (P-P-). Somatostatin, TGF-ot, TGF-fJ, einem N erven wachstu msfaktor 
emem Fibroblasten-Wachstumsfaktor, Relaxin, Prolactin, einem natriuretischen Peptid, Angiotensin und einem 
40 vom Hirn stammenden Nahrfaktor besteht. 


30 6. 
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7. 


undC^bestehr 8 ^^ 5 ' W ° b6i ^ natriUretiS ° he Peptid aus der Gru PP e ausgewahlt ist, die aus ANP, BNP 
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8. Verfahren nach einem der Anspriiche 1 bis 5, wobei das gewunschte Polypeptid ein Enzym ist. 

9. Verfahren nach Anspruch 8, wobei das gewunschte Polypeptid ein proteolytisches Enzym ist. 

10. Verfahren nach Anspruch 9, wobei das proteolytische Enzym aus der Gruppe ausgewahlt ist, die aus KEX2-En- 
bestehi ' phy '° C0CCUS V8 -P«>tease und einem Derivat von Staphylococcus aureus V8-Protease 


11. 


Verfahren nach einem der vorstehenden Anspriiche, wobei das gewunschte Polypeptid 20 bis 800 Aminosaure- 

reste hat. 


12. Verfahren nach Anspruch 10, wobei das Derivat von S. aureus V8-Protease die Aminosauresequenz, die in Figur 
4 oder Figur 6 durch Unterstreichen gekennzeichnet ist, oder eine Aminosauresequenz hat, wie sie in Fiqur 14 

gezeigt ist. a 
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10 


15 


20 


25 


30 


35 


40 


45 


13. Verfahren nach einem der Anspruche 2 bis 12, wobei das Denaturierungsmittel aus der Gruppe ausgewahlt ist 
die aus Harnstoff, Guanidinhydrochlorid und oberflachenaktiven Mitteln besteht. 

14. Verfahren nach Anspruch 13, wobei das Denaturierungsmittel 1 bis 8 m Harnstoff ist. 

15. Verfahren nach Anspruch 14, wobei die Konzentration des Harnstoffs bei der Spaltung des Fusionsproteins 1 m 
bis 6 m betragt. 

16. Verfahren nach einem der vorstehenden Anspruche, wobei das schutzende Polypeptid von E coli 3-Gal und/oder 
Aminoglycoside-Phosphotransferase von Transposon 903 stammt. 

17. Verfahren nach einem der Anspruche 4 bis 1 6, wobei das schutzende Polypeptid A von E. coli B-Gal stammt und 
das schutzende Polypeptid C von Aminoglycoside-Phosphotransferase von TransposoTSo? stammt. 

18. Verfahren nach einem der vorstehenden Anspruche, wobei die Protease Ecoli ompT- Protease ist. 

19. Verfahren nach einem der vorstehenden Anspruche, wobei die Protease ompT ist und das Fusionsprotein mit der 
Protease in einer Losung abgespalten wird, die etwa 4 m Harnstoff enthait 

20. Verfahren nach einem der Anspruche 4 bis 1 9, wobei das Linker-Peptid 2 bis 50 Aminosauren und ein Oder zwei 
basische Aminosaurenpaare hat. 

21. Verfahren nach einem der Anspruche 4 bis 20, wobei das Linker-Peptid basische Aminosaurenpaare am C-Ter- 
minus und am N-Terminus hat, 

22 ' !5?J cm ^Tu!T ^ A " Sprt | # Che 4 bis 21 ■ wobei das L-nker-Peptid die Aminosauresequenz RLYRRHHRW- 
GRSGSPLRAHE (Sequenz-ldentifizierungsnr. 1) hat 

23. Verfahren zur Herstellung eines gewunschten Polypeptids, welches die Schritte umfaBt: 

(1) Transformieren von Escherichia coli-Wirtszellen mit einem Express ionsvektor, der ein Gen umfaBt das 
ein Fusionsprotein codiert, das mindestens ein schutzendes Polypeptid, ein gewunschtes Polypeptid und ein 
Linker-Peptid umfaBt, wobei das schutzende Polypeptid ein Polypeptid, das von E. coli B-Galactosidase 
stammt, und/oder ein Polypeptid ist, das von Aminoglycosid-3'-Phosphotransferase^o7 Transposon 903 
stammt, das gewunschte Polypeptid ein Derivat von Staphylococcus aureus V8-Protease ist das Linker-Pep- 
tid zwischen dem schutzenden Polypeptid und dem gewiinschten Polypeptid eine Substratstelle hat die von 
einer fur die Wirtszellen intrinsischen Protease spezifisch erkannt wird; 

(2) Auspragen des Gens in E. coli-Wirtszellen, urn das Derivat von Staphylococcus a ureus V8-Protease als 
inaktives Fusionsprotein zu produzieren; 

(3) Aufbrechen derZellen, urn das Fusionsprotein abzutrennen und eine Fraktion zu erhalten, die E coli ompT- 
Protease, die eine endogene Protease der Wirtszellen ist, und das Fusionsprotein enthait; 

(4) Losen des Fusionsproteins mit einem Denaturierungsmittel und 

(5) Verringern der Konzentration des Denaturierungsmittels auf einen Wert, bei dem E. coli ompT-Protease 
seine Aktivitat zeigt, das Linker-Peptid mit der Protease abzuspalten, so da3 das gewdn^chFe Polypeptid aus 
dem Fusionsprotein erhalten wird. 


50 


55 


Revendications 

1 . Un procede de production d'un polypeptide desire comprenant les etapes consistant a : 

- transformer des cellules-h6tes avec un vecteur d'expression comprenant un gene codant pour une prot6ine 
de fusion comprenant le polypeptide desire et un polypeptide de protection ■ 

■ cultiver les cellules-hotes transformees de maniere a exprimer ledrt gene pour produire une proteine de fusion 
qui est insoluble et deposee intracellulairement sous la forme de corps d'inclusion ; 

- rompre lesdites cellules-hotes pour separer lesdits corps d'inclusion ; et 

• utiliser une protease pour exciser le polypeptide desire contenu dans la proteine de fusion et produire le 
polypeptide desire ; r 
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caracterise en ce que la protease utilisee pour exciser le polypeptide desire contenu dans la proteine de fusion 
est une protease endogene provenant des cellules-hotes rompues elles-memes, qui a ete separee avec les corps 
d'inclusion. K 

Un procede selon la revendication 1 comprenant les etapes consistent a solubiliser la proteine de fusion avec un 
agent denaturant et a diver le peptide de liaison en abalssant la concentration de I'agent denaturant a une con- 
centration plus basse a laquelle la protease endogene aux cellules-hotes manifeste une activite enzymatique de 
maniere a obtenir le polypeptide desire a partir de la proteine de fusion. ' 

3. Un procede selon la revendication 2, dans lequel le peptide desire est re-enroule en une conformation active apres 
clivage de la proteine de fusion par la protease en abaissant la concentration de I'agent denaturant. 

4. Un procede selon I'une quelconque des revendications precedentes, dans lequel la proteine de fusion est repre- 
sentee par la formule (1 ) A-L-B ou (2) A-L-B-L-C, ou A et C sont des polypeptides de protection^ est un polypeptide 
desire et L est un peptide de liaison contenant un site de substrat reconnu par une protease intrinseque aux 
cellules-h6tes, et la proteine de fusion est clivee dans la region du peptide de liaison L de maniere a obtenir le 
polypeptide B desire. 

Un procede selon I'une quelconque des revendications precedentes, dans lequel les cellules-h6tes sont E. coll. 

Un procede selon I'une quelconque des revendications precedentes, dans lequel ledit peptide desire est physio- 
logiquement actif et choisi dans le groupe constitue par la motiline, le glucagon, la corticotrophine (ACTH) I'hor- 
mone liberatrice de la corticotrophine (CRH), la secretine, la somatotroph™, I'insuline, la stomatostatine (GRH) 
la vasopressine, I'oxytocine, la gastrine, un peptide apparente au glucagon (GLP-1 , GLP-2, 7-36 amides) la cho- 
lecystokinlne, un polypeptide intestinal vaso-actif (VIP), un polypeptide activant I'adenolate cyclase hypophysaire 
p.a.c a.p.), I'hormone de liberation de la gastrine, la galanine, la thyrotrophine (TSH), I'hormone de liberation de 
la luteinostimuline (LH-RH), la calcitonine, la parathormone (PTH, PTH(1-34), PTH(1-84), un peptide histidine- 
isoleucine (PHI), un neuropeptide Y (nP.Y)), un peptide YY (P.YY), un polypeptide pancreatique (P.P) la soma- 
tostatine, TGF-a, TGF-p, le facteur de croissance nerveuse, le facteur de croissance fibroblastique, la relaxine 
la prolactine, un peptide natriuretique, I'angiotenslne, et le facteur nourricier derive du cetveau. 

AMDPNm 6 Sel ° n ' a revendication 6 ' dans lec l uel le P e P tide natriuretique est choisi dans le groupe constitue par 

ANP, BNP et CNP. 


5. 


7. 


as 8. Un procede selon I'une quelconque des revendications 1 a 5, dans lequel le polypeptide desire est une enzyme. 

9. Un procede selon la revendication 8, dans lequel le polypeptide desire est une enzyme proteolytique. 

10. Un procede selon la revendication 9, dans lequel I'enzyme proteolytique est choisie dans le groupe constitue par 
aureus* ^ KEX2 ' ' a Pr0t<§aSS V8 de Sta P h V'°coccus aureus et un derive de la protease V8 de Staphylococcus 

11. Un procede selon I'une quelconque des revendications precedentes, dans lequel ledit polypeptide desire a de 20 
a 800 residus d'acides amines 


12. Un procede selon la revendication 1 0, dans lequel le derive de protease V8 deS. aureus a la sequence en acides 
amines indiquee par le soulignement sur la figure 4, ou la figure 6, ou une sequence en acides amines telle qu'il- 
lustree sur la figure 14. M 

so 13. Un procede selon I'une quelconque des revendications 2 a 12, dans lequel I'agent denaturant est choisi dans le 
groupe consistant en I'uree, le chlorhydrate de guanidine et des tensioactifs. 

14. Un procede selon la revendication 13, dans lequel I'agent denaturant est I'uree 1 a 8 M. 

55 15. Un procede selon la revendication 14, dans lequel la concentration de I'uree pendant le clivage de la proteine de 

fusion est de 1 a 6 M. 

16. Un procede selon I'une quelconque des revendications precedentes, dans lequel le polypeptide de protection est 
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derive de p-gal de E. coli et/ou de I'aminoglycoside 3*-phosphotransferase de transposon 903. 

17. Un procdde selon I'une quelconque des revendications 4 a 16, dans lequel le polypeptide de protection A est 
derive de p-gal de E. coli et le polypeptide de protection C est derive de I'aminoglycoside 3'-phosphotransf erase 

5 de transposon 903. 

18. Un procede selon I'une quelconque des revendications precedentes, dans lequel la protease est la protease ompT 
de E. coli. 

10 19. Un proced6 selon I'une quelconque des revendications precedentes, dans lequel la protease est ompT et la pro- 
line de fusion est clivee par la protease dans une solution contenant environ 4M d'uree. 

20. Un proced6 selon I'une quelconque des revendications 4 a 19, dans lequel le peptide de liaison contient de 2 a 
50 acides amines et une ou deux paires d'acides amines basiques. 

15 

21. Un procede selon I'une quelconque des revendications 4 a 20, dans lequel ledit peptide de liaison a des paires 
d'acides amines basiques a I'extremite C-terminale et a i'extremite N-terminale. 

22. Un procede selon I'une quelconque des revendications 4 a 21 , dans lequel le peptide de liaison a la sequence en 
20 acides amines : 


RLYRRHHRWGRSGSPLRAHE (SEQ ID N° :1). 

25 

23. Un procede de production d'un polypeptide desire, comprenant les Stapes consistant a : 

(1) transformer des cellules-hotes Escherichia coli par un vecteur ^expression comprenant un gene codant 
pour une proteine de fusion comprenant au moins un polypeptide de protection, un polypeptide desire et un 

30 peptide de liaison, dans lequel le polypeptide de protection est un polypeptide derive de la p-galactosidase 

de I: £oli et/ou un polypeptide derive d'une am inog lycos ide-3'-phosphotransf erase de transposon 903, le 
polypeptide desire est un derive de la protease V8 de Staphylococcus aureus, le peptide de liaison entre ledit 
polypeptide de protection et ledit polypeptide desire contient un site de substrat specifiquement reconnu par 
une protease intrinseque aux cellules-hotes ; 

35 (2) exprimer ledit gene dans des cellules-hotes E. coli pour produi re le derive de protease V8 de Staphycoccus 

aureus sous la forme d'une proteine de fusion inactive; 

(3) rompre les cellules de maniere a separer la proteine de fusion, et obtenir une fraction contenant ia protease 
ompT de E. coli qui est une protease endogene des cellules et la proteine de fusion ; 

(4) solubiliser la proteine de fusion avec un agent denaturant; et 

40 (5) abaisser la concentration de I'agent denaturant jusqu'a un niveau auquel la protease ompT de E. coli 

manifeste son activite pour diver le peptide de liaison avec la protease de maniere a obtenir le polypeptide 
d6sire contenu dans la proteine de fusion. 
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Fi g.2 


EcoRKO) 



Eco47I(232) 
' BamHI(375) 
Eco471(494) 

Eco47I(775) 


iacPO 


BamHI,Eco47I 
119bp FRAGMENT 


BamHI Hael BanI BanI Eco471 



Hael 
89b P 

FRAGMENT 


Bani, T4DNA POLYMERASE 
56bp FRAGMENT 


Hael BanI BanI Ecp 47I (BanI)Eco47I 
(RIO FRAGMENT) (R6 FRAGMENT) 
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